Use of peptide nucleic acid probes for rapid detection and enumeration of viable bacteria in recreational waters and beach sand.
Environmental monitoring and public health risk assessments require methods that are rapid and quantitative with defined sensitivity and specificity thresholds. Although several molecular techniques have been developed to rapidly detect bacteria in complex matrices, the challenge to simultaneously detect and enumerate only viable cells remains a limiting factor to their routine application. This chapter describes the use of peroxidase-labeled peptide nucleic acid (PNA) probes to simultaneously detect and count live Staphylococcus aureus, a human pathogen in sea water and beach sand. Mixed bacteria from the environmental sample were immobilized on polyvinylidene difluoride membrane filters and allowed to form microcolonies during a 5-h incubation on Tryptic soy agar plates. PNA probes targeting species-specific regions of the 16S rRNA sequences of S. aureus were then used to hybridize the target bacteria in situ. Probes were detected by capturing chemiluminiscence on instant (e.g., Polaroid) films. Each viable cell (i.e., rRNA producing) is detected as a light spot from its microcolony on the film after scanning the image into a computer. This rapid in situ hybridization technique is simple and highly sensitive and could be developed into portable kits for monitoring pathogens and indicators in the environment.